A common cited reason for using physical restraint was staff' s concern for the patient' s safety, in particular to the patient climbing out of bed and falling. 2 Nonetheless, more recent literature indicated that the use of physical restraints is associated with falls, pressure sores, depression, aggression and even death. 3 The Joint Commission 4 recommended that restraints should only be used during emergencies in which there is an imminent risk of a person physically harming himself or herself, staff or others and non-physical measures would not be effective. The Commission also advocates for organizations to collect data on the use of restraints in order to monitor and implement strategies to reduce the use of physical restraints.
Introduction
Physical restraint is commonly defined as: ' Any device, material or equipment attached to or near a person' s body and which cannot be controlled or easily removed by the person and which deliberately prevents or is deliberately intended to prevent a person' s free body movement to a position of choice and/or a person' s normal access to their body' (p. 2). 1 In order to effectively reduce the use of physical restraints in the local context, nurses need to first understand why and when patients were placed on restraints, as well as how frequent and for how long. Evaluating the association between patients' characteristics and use of physical restraints will also allow nurse managers to identify significant risk factors. Hence, this study aimed to identify the frequency, duration, type and reasons for the use of physical restraints in an acute teaching hospital in Singapore and its association with patients' characteristics.
Specifically, the research questions were:
• What was the prevalence of physical restraint use among elderly patients (aged ⩾65 years) over the six months period? • What type of physical restraints was used and their frequency and duration? • What were the reasons for using physical restraints?
• What were the complications associated with the use of physical restraints? • What was the relationship between patients' characteristics, demand on nursing hours and the use of physical restraints?
Literature review
Physical restraints have been commonly used in a bid to prevent patients from injuring themselves and/or others in the acute care settings. Most of the studies conducted thus far were observational studies. The comparison of prevalence rate across studies was challenging due to disparate definitions of physical restraints and measuring units. In some studies, the use of bed rails was considered as a form of physical restraint while in other studies only the use of devices attached to a patient' s body, which prevent free body movements, were included. For example, Minnick et al. 5 reported that the mean prevalence rate was 52.8 per 1000 patient days, ranging from 4.7 to 94 across 40 institutions in the USA. However, the authors only include cases whereby a physical restraint other than full side rails was used. In addition, the most common cited reason for physical restraints was to 'prevent therapy disruption' (74.9% of restrained days), followed by 'confusion' (25.4%) and 'fall prevention' (17.6%).
A more recent study by Barton-Gooden et al. 6 reported a prevalence rate of as high as 75% in medical-surgical wards in a teaching hospital in Jamaica. However, they included partial and full bedrails forms of restraint and 70% of the cases were using partial and full bedrails and only 5% were using limb and trunk restrainers. The authors also reported that older patients were more likely to be restrained, although the results were not statistically significant. In another large scale study in Germany, researchers found that the prevalence of use of at least one physical restraint was on average 11.8% in four acute care hospitals (95% confidence intervals (CI) 7.8-15.7) and mostly involved the use of full bedrails. 7 Most studies which look at the impact of physical restraints were done in mental health facilities and long-term care homes, with very few focusing on acute care facilities and the elderly. The only published local study on the prevalence of physical restraints reported that 23% of elderly nursing home residents were on physical restraints. 8 Nonetheless, studies which were done demonstrated consistent results, i.e. patients who were on physical restraints had the worst outcomes. Patients who were restrained were more likely to fall, had a longer hospitalization stay, were at higher risk of nosocomial infections and pressure ulcers than patients who were not restrained. [9] [10] [11] Several studies have shown a relationship between patients' characteristics and restraint use. Tinetti et al. 12 found that older age, disorientation, dependence on getting dressed and the use of antidepressants were independently associated with the likelihood of being physically restrained. Similarly, Hamers et al. 13 reported that poor mobility, care dependency and fall risk in the opinion of nursing staff were predictors of restraint use. Unequivocally, the use of restraint was highly associated with patient' s mobility; the use of restraint was 11 times higher for those with poor mobility compared to a mobile person. However, these studies were all conducted in long-term care facilities; the results may not be generalizable to an acute care setting. In another study which investigated the influence of environmental and organizational variations and patient and staff characteristics on the prevalence of restraint use, it was found that the proportion of patients with impaired mobility function, the number of behavioural disturbances and nursing staff' s attitudes towards use of restraints were the strongest discriminators between restraint-free wards and wards that used restraints. 14 Given the puacity of studies being conducted in the acute care setting and the lack of local published data, the present study provided a timely update on the use of physical restraints among the elderly in an acute care setting in Singapore. Results of the study will help to inform the design and implementation of strategies to reduce the use of physical restraints in the acute care setting.
Methods
This is a prospective observational study conducted in an acute care hospital in Singapore. A research assistant was trained by the study team (senior registered nurses) in the collection of data from medical records and the use of the Multi-Dimensional Dementia Assessment Scale (MDDAS). The research assistant gathered patient' s admission data (through the hospital' s admission information system) and patient' s demographics from the medical records. The patients who fit the inclusion criteria were monitored daily for any use of physical restraint until discharged. On the day of discharge, the research assistant went to the wards to complete the MDDAS, which was completed through interviews with the nurses who cared for the patient for at least two shifts. The MDDAS gathered information on patients' motor function, vision, hearing, speech, activities of daily living functions, behavioural and psychiatric symptoms, use of psychoactive drugs as well as demand on nursing hours (based on nurses' experienced physical and psychiatric workload). Nurses were asked to rate the physical and psychological workloads using a visual analogue scale with ratings from 1 (minimum) to 5 (maximum). 15 For elderly patients who were put on physical restraints, data such as date and time of initiation, type of physical restraint used, reason for restraint use, duration of restraint, and complications resulting from use of physical restraints were gathered from the clinical documentation.
Sample
A convenience sample of elderly patients who were admitted to a large tertiary teaching hospital in Singapore were included in this study.
The inclusion criteria were:
• patients aged 65 or above;
• admitted to the hospital during the study period of February 2012 to August 2012 (six months).
The exclusion criteria were:
• admitted to observation ward within the emergency department; • discharged within 24 hours.
Based on an estimated prevalence of 20%, it was calculated that at least 984 patients were required at a 95% CI and 0.05 width of interval.
Definition
The definition of physical restraints was adapted from the Joanna Briggs Institute, which stated that: 'Physical restraint is any device, material or equipment attached to or near a person' s body and which cannot be controlled or easily removed by the person and which deliberately prevents or is deliberately intended to prevent a person' s free body movement to a position of choice and/or a person' s normal access to their body' (p. 2). 1
In addition, this study does not consider partial or full bed rails as a form of physical restraint.
Ethical considerations
This study was approved by the SingHealth Centralised Institutional Review Board in Singapore (CIRB ref no: 2011/834/A). Permission to use the hospital administrative database was approved by the administrators and Chief Nurse of the hospital and the Information Technology department of the hospital. A waiver of informed consent was approved by the Ethics Committee.
Data analysis
All statistical analyses were performed using Statistical Package for Social Science software version 21. Patient' s demographic data, length of hospitalization and data for the type, duration and frequency of physical restraints use were analyzed using descriptive statistics. Independent t-test or χ 2 tests were used to examine the effect of a single variable such as patient' s age, physical and psychiatric workload on the use of physical restraints. Multiple logistic regression was done to predict the patient-related variables for the likelihood of being placed on physical restraints. Test of significance were two-tailed, with p value <0.05 considered significant.
Results

Sample characteristics
There were 998 unique patients accounting for 1048 admission episodes in this study. Out of these, 44 patients were admitted twice and three patients were admitted three times during the study period. Most subjects were females (n=559, 56.0%) and the average age was 77 years (SD=7.87, range 65-101). The average length of hospitalization was 10 days (SD=11.86, range 1-166).
A small proportion (n=133, 12.7%) of patients were prescribed with anti-psychotic drugs during their hospitalization. In most of the admission episodes, patients did not present with behavioural changes or memory disturbances (n=859, 82% and n=841, 80.2% respectively). The majority of patients had no paralysis (n=746, 71.2%), good vision (n=821, 78.4%) and good hearing (n=908, 86.7%) ( Table 1) .
In terms of workload, patients were graded an average of 2.43 for physical workload and 1.84 for psychiatric workload (from a scale of 1 to 5; 1 = minimal and 5 = maximal). The majority of patients needed only one staff member (n=618, 58.9%) to assist during morning care and very few were independent (n=92, 8.8%) ( Table 1) .
Prevalence of physical restraint use among the elderly
In 84 (8%) admission episodes, 83 patients were on physical restraints; 35% (n=29) were in a body vest, 35.7% (n=30) were put on a limb restrainer and 28.6% (n=24) were on both body and limb restrainers. All of the limb restrainers were only applied on the upper limbs and none on the lower limbs.
The duration of restraint use ranged between 0 (less than 1 day) and 70 days and the mean duration was 11 days (SD=12.0).
Reasons for applying and discontinuing physical restraints
The most common reasons for applying physical restraints were 'to prevent falls' (n=53, 62%) and to manage 'confused or violent' patients (n=55, 65%). Another commonly quoted reason was to prevent the patient from pulling out tubes and lines (n=50, 59%).
In most episodes (n=38, 45%), restraints were only removed when the patient was discharged. A change to hand mittens was identified as discontinuation of physical restraints in four cases (5%) ( Table 2) .
Complications associated with the use of physical restraints
Of the patients who were physically restrained, only nine (10.8%) fell during their hospitalization stay. However, the fall incidents were not associated with the use of physical restraints as all of these patients were put on physical restraints only after the fall incident.
Two (2.4%) developed nosocomial pressure ulcers during their hospitalization stay.
Relationship between patient's characteristics and physical restraints use
In order to evaluate the relationships between patient' s characteristics and use of physical restraints, only details of patients' first admission episode during the data collection period were included; hence, only data of 80 patients who were restrained on their first admission episode were included in the analysis.
Patients who were on physical restraints tended to be slightly older (mean=81, SD=8.56) than those who were not restrained (mean=77.3, SD= 7.7), t (996) =4.027, p=< 0.001 but the magnitude of effect was very small (η 2 =0.018).
In terms of reported physical workload and psychiatric workload, there was a statistically significant difference between patients who were on physical restraints vs. those who were not restrained. Physical workload was higher for patients who were restrained (mean=3.36, SD= 1.05) compared to those who were not restrained (mean=2.34, SD= 1.2), t (996) = -7.33, p=<0.001. Psychiatric workload was also higher for patients who were restrained (mean=2.91, SD=1.07) compared to those who were not restrained (mean=1.74, SD=1.09), t (996) = -9.16, p=<0.001. The magnitude of effect was moderate for both physical and psychiatric workload respectively (η 2 =0.06; η 2 =0.07).
In this study, male patients were more likely than females to be on physical restraints χ 2 (1, n=998) =11.3, p =0.0. Patients who had behavioural changes χ 2 (1, n=901) =132.6, p=0.0 and memory disturbance were also more likely to be on physical restraints χ 2 (1, n=909) =338.2, p=0.00. Patients who were prescribed with anti-psychotic drugs χ 2 (1, n=998) =17.2, p=0.00 and patients who had impaired physical function were also more likely to be on physical restraints χ 2 (1, n=984) =5.3, p=0.021. There were no significant associations between use of physical restraints, vision and hearing function. Table 3 illustrates the demographic variables of patients who were and were not restrained and results of the univariate analysis.
Multiple logistic regression was performed to assess the impact of patient-related variables on the likelihood of them being physically restrained. The model contained variables which were significantly associated with the use of physical restraints in the univariate analysis.
The logistic model was statistically significant, χ 2 (7, n=889) =268.4 p=0.00, indicating that the model was able to differentiate between patients who were physically restrained and those who were not restrained. The model as a whole explained between 26.6% (Cox and Snell square) and 58.9% (Nagelkerke R 2 ) of the variance in restraint status and correctly classified 93.9 % of cases.
As shown in Table 4 , the variables which can predict the likelihood of being put on physical restraints were male gender, behavioural changes, memory disturbance, impaired physical function, the use of anti-psychotic drugs and psychiatric workload. The strongest predictor for physical restraints was memory disturbances with an odds ratio of 30.
Discussion
A total of 8% of the 1048 admission episodes involved elderly patients being put on physical restraints. Although the prevalence rate was lower than in a long-term care setting in Singapore 8 and elsewhere, it was higher than the reported prevalence rate for acute care hospitals. To illustrate, prevalence rates ranged from 6% in nursing homes in Switzerland to over 31% in Canada, 16 whereas, in acute care hospitals, a prevalence rate as low as 2.2% was reported. 17 Nonetheless, it was difficult to benchmark our results against other studies due to the varying definitions of 'physical restraints' in the literature and differing methodologies used to collect data. 18 Previous studies were based on point prevalence surveys 5 over several days or self-reported data from nurses. 19 However, in this study, patients were monitored daily throughout their hospitalization for the use of the physical restraints.
In an earlier study by Minnick et al., 20 the most common type of restraint was wrist restraints, followed by vest or jacket restraint and the two most frequent reasons for the use of restraints were 'prevention of disruption of therapy' and 'fall prevention'. This finding was congruent with the results of the current study, whereby the most common types of restraints used were body vest and upper limb restraints. Similarly, in this study, physical restraints were mostly used to manage confused or violent patients and to prevent falls. Although none of the patients in our study fell while being physically restrained, the use of physical restraints to prevent falls is frowned upon given the growing evidence that physical restraint may actually increase a patient's risk of falling and injuring themselves. 11, 21 Previous studies 14, 22 concluded that the frequency of physical restraint use in nursing homes and group living was related to the behaviour of the residents, their cognitive and mobility statuses. Similarly, in our study, the use of physical restraints was significantly associated with patients' characteristics and the most significant factor is patients with memory disturbances.
Implications for practice
The findings highlight the urgent need to devise and implement strategies to reduce the use of physical restraints in the acute care setting. Preventive strategies would need to be targeted upon admission to the hospital for the elderly who have memory disturbances. Individualized care and greater involvement and education of patients and their family members on care plans are required in order to provide a restraint-free care environment, especially in an acute care setting.
Nurses also need to be educated on the adverse effects of physical restraints on falls, effective strategies to prevent falls and be empowered (with resources and training) to implement them.
Limitations and recommendations for future research
The assessment of physical and psychiatric workload was done by different nurses in different wards, with varying years of work experience; hence, the accuracy of estimation of workload might be affected. It is recommended that future research involve the use of a small group of nurse assessors and establish inter-rater reliability on the assessment of the patient' s physical and psychiatric workload. In addition, patientrelated variables may need to be interpreted with caution as the missing values are rather high (n=97, 9.3%; n=89, 8.5%) respectively in Table 1 . There is a difference between missing values and data which is not applicable.
This study also did not measure the knowledge and attitudes of nurses towards the use of physical restraints as well as the culture of the different wards. These variables could have impacted the way nurses managed elderly patients with memory disturbance and/or behavioural change; therefore, future studies should consider studying the beliefs, knowledge and attitudes of nurses toward the use of physical restraints.
Conclusion
The prevalence of physical restraints used was higher than that in the published literature for acute care hospitals. Preventive a Percentages add up to more than 100 as multiple reasons were given for some patients to be placed on physical restraints. 
